and several S N 2' reaction of BH acetates of 2-azidobenzaldehyde with KCN by us. 3b As part of our continuing studies towards development of the BH chemistry, 9 we desired to have the cyano group at the allylic position of the 3-aryl-2-propenoates. In principle, such nitrile compounds might be extended further towards the building of naphthalene and succinimide derivatives.
Treatment of BH acetate 1a with KCN in DMSO/H 2 O at room temperature for 1 h afforded 2-cyanomethylcinnamic acid methyl ester (2a) in 74% yield. This success led us to transform a variety of methyl 3-acetoxy-3-aryl-2-methylenepropanoates 1b-i into methyl (E)-3-aryl-2-cyanomethyl-2-propenoates 2b-i stereoselectively under the similar reaction conditions (Scheme 1, Table 1 ). The E-geometry of the olefinic bond was established on the basis of 1 H NMR data of the vinyl peaks appeared at 7.70-8.03 ppm, which were well coincident with the reported data of similar compounds.
3b
To confirm the synthetic efficacy of (E)-3-aryl-2-cyanomethyl-2-propenoates 2, we prepared several known 4-hydroxy-2-naphthoic acids 4a-c by dehydration of (E)-benzylidenesuccinic acids 3a-c with conc. H 2 SO 4 at room temperature, 10 which were obtained from the hydrolysis of 2a-c under basic conditions. Also, we examined the feasibility of transforming several cyanomethylcinnamates 2a-c into the corresponding benzylidenesuccinimides 8a-c by using nitrile group transformation strategy. Several methods for the synthesis of benzylidenesuccinimides involve the Wittig reaction of triphenylphosphoranylidenesuccinimides with aromatic aldehydes 11 and the Stobbe condensation route.
12
In our work we found that use of acetic acid in the presence of FeCl 3 13 at reflux temperature led to the desired benzylidenesuccinimides in 40-45% yields. The plausible mechanism for the formation of imide 8a-c can be thought as shown in Scheme 2. FeCl 3 makes the nitrile group more electrophilic, then subsequent nucleophilic addition of acetic acid to the cyano group generates imidate 6, which undergoes formation of lactam 7, and cleavage of acetyl group by methanol gives succinimide 8.
In summary, a simple synthesis of methyl 2-cyanomethylcinnamates from readily available Baylis-Hillman acetates and conversion to the several naphthalene and benzylidensuccinimide derivatives is disclosed.
Experimental Section
Silica gel 60 (70-230 mesh ASTM) used for column C NMR spectra were measured on a Gemini 300 spectrometer using CDCl 3 or DMSO-d 6 . All chemical shifts are reported in ppm relative to TMS and coupling constants (J) are expressed in Hz.
Typical Procedure for the Preparation Methyl (E)-3-Aryl-2-cyanomethyl-2-propenoate 2a: To a stirred solution of 1a (234 mg, 1.0 mmol) in 1 : 1 DMSO-H 2 O (6 mL) was added KCN (98 mg, 1.5 mmol) at room temperature. After stirring at the same temperature for 1 h, the reaction mixture was diluted with water (10 mL) and extracted with CH 2 Cl 2 (3 × 15 mL). The combined organic layers were dried over anhydrous MgSO 4 and the solvent was evaporated in vacuo. The resulting mixture was chromatographed on silica gel eluting with hexane/EtOAc (6 : 1) to afford 149 mg (74%) of 2a as a liquid; IR (neat) 2250, 1710, 1637 cm 52.72, 117.31, 121.81, 129.03, 129.69, 130.66, 133.69, 144.02, 166.16 .
The spectroscopic data of the synthesized compounds are as follows. 70, 52.72, 116.90, 122.48, 129.27, 130.40, 132.09, 135.92, 142.53, 165.85 63, 52.97, 116.36, 123.78, 124.13, 124.69, 130.17, 134.38, 135.22, 140.95, 148.41, 165.33 38, 52.87, 115.76, 126.89, 128.33, 130.62, 131.52, 133.99, 138.34, 164.89 02, 52.62, 55.86, 55.99, 111.19, 112.19, 117.53, 119.62, 122.96, 126.36, 143.98, 149.06, 150.43, 166.44 44, 53.15, 115.16, 126.22, 127.12, 128.31, 128.85, 134.31, 136.66, 137.99, 147.26, 164.36 .
Typical Procedure for the Preparation of Benzylidenesuccinic Acid 3a: A solution of NaOH (320 mg) in water (1 mL) was added to a solution of 2a (201 mg, 1.0 mmol) in MeOH (3 mL), and the mixture was stirred and heated under reflux for 12 h. The solvent was removed in vacuo. The aqueous layer was acidified with 2 N-HCl and extracted with ether (3 × 25 mL). The combined organic layer was dried over anhydrous MgSO 4 and concentrated in vacuo to afford a solid, which was crystallized with EtOAc/hexane to give 150 mg (73%) 34.75, 126.99, 129.00, 130.13, 131.38, 131.54, 134.14, 171.91, 175.70 . 
